Abstract : An electromagnetic di raction problem in a wedge shaped region is reduced to a system of coupled functional di erence equations by means of Sommerfeld integrals and Malyuzhinets theorem. By introducing an integral operator it is shown that the solutions of this system of functional equations can be de ned in terms of integral representations whose kernels are solutions of a singular integral equation of Cauchy-Carleman type for which an explicit solution is given.
Introduction
The problem of di raction by a perfectly conducting wedge was solved in classical work of Sommerfeld. Malyuzhinets 3] , 4] studied di raction by imperfectly conducting wedges and proposed regular solving procedure via reductions to functional equations. The problem of electromagnetic di raction by an impedance wedge at skew incidence is a delicate question of modern electromagnetics, because instead of being split into two independent problems as in normal incidence, the electric and magnetic elds must satisfy a system of coupled equations on wedges faces.
In this paper we study the problem of di raction by a wedge with anisotropic impedance boundary conditions (see Kurushin 1] , Lyalinov 2] ). Using a special form of the kernels in the Sommerfeld integrals which calculate the electric and magnetic elds, we show that such kernels must satisfy mixed coupled functional di erence equations which after tedious transformations can be reduced to a Cauchy-Carleman integral equation of the rst order of which an explicit solution under an integral representation is given. So the electromagnetic eld can be calculated through successive integral representations for which many numerical algorithms exist.
We study our problem as a simple non-trivial example of applying the proposed approach which can have a more general meaning for the investigations of the wave eld in wedge shaped regions.
Formulation and basic equations
The wedge considered here is an edge parallel to the z-axis and has an external sector de ned by j j < in the cylindrical coordinates system (r; ; z). The faces of the wedge are assumed to be imperfectly conducting. Let harmonic electromagnetic plane wave : The signs in (2.2) and (2.3) correspond to = , respectively. In (2.3) is a constant and for normal incidence = 0. In consequence of equation (2.1), the components E z and H z of the total eld are independent on z coordinates and can be determined as the solutions of stationary wave equation 2 ) above all singularities of the integrands and the other obtained by its inversion with respect to ! = 0.
To meet the conditions at the edge and in nity, the kernels E(!) and H(!) must be chosen as follows : Proof :
Multiplying both sides of (2.13) by e ?it! and integrating the resulting expression along the imaginary axis gives the equation We have the following Theorem 1 :
(i) The solution of (3.4) can be written as To prove (ii) we shall study the behaviour round the points x 0 = 0; +1; ?1 of the di erent functions de ning W(x).
In the following C designates a generic constant. (i) y = 0. We have e ? (y) Similarly round x = ?1 jD 2 (x)j is bounded by C p 1 + x. (ii) y = 1. Remember that a(1) = 0, then from (3.5), (3, 13) A similar result is obtained round y = ?1.
Remember us that W(x) solution of (3.4) is the sum of three functions C A(x) 1 ? x ; D 1 (x) and D 2 (x). So from (3.11)-(3.15), (3.17)-(3.18) and (3.20) we deduce that W 2 L 1 (?1; 1).
Theorem 2 :
The holomorphic partẼ(w) of the eld E(w) can be given by the formulã E(w) = ?1 2 r H (w) given by (2.10) ( H instead E ) and E(w) = 1 w ? 0 +Ẽ(w);Ẽ(w) given by (3.21). We then have the same equations as in (2.9) in which r H (w) replaces r E (w). So from Theorem 2 we get Theorem 3.
Therefore we have a representation of the electromagnetic eld under the form (2.5).
The analytical result presented in this paper can be e ciently used in applied calculations since it contains solely integral representations, allowing both anlytical and numerical methods to compute the electromagnetic eld in various portions of the space.
The proposed approach has more general meaning for the investigations of the electromagnetic elds di racted by imperfectly conducting wedge-like con gurations. For instance kernels in the form E(w + ) = E 1 (w + ) + E 2 (w ? ); E 1 6 = E 2 can be associated with more general boundary conditions than those considered here.
